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[57] Abstract: 

PURPOSE: To produce L-isoleucine or L-valine in high efficiency by using a gene 
originated from coryneform bacteria and coding acetohydroxy acid isomeroreductase. 
CONSTITUTION: A gene coding acetohydroxy acid isomeroreductase and consisting of 
1014 base pairs coding 338 amino acids is separated from Brevibacterium flavum MJ- 
233 and introduced into the same kind of coryneform bacteria. L- isoleucine or L- 
valine can be produced in high efficiency from a new viewpoint by using the 
transformed coryneform bacteria. 
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(54) [«99a«R] T-fch t Kn*£/|H yyai/^^- *3- K-f Sitfi^DNA 

(57) 

> d i/^ ^-f ^3- KteiSf S:ffiv\ SWftfc 

l -w' y n -»Xf* l -»< y £<> 

^Utr^^-rJJ^A- 77/^MJ-2 3 3 
*»e>lW*Sftfc, 3 3 8«OT5/««T3-K-r<5 1 0 



[«ptM*#©«Bfl] 

ATGGCTATTG AACTGCTTTA TGATGCTGAC 
GTTGCCATCG TTGGCTACGG CTCCCAGGGC 
GGCGTTGAGG TTGTCATTGG TCTGCGCGAG 
GCAGGCTTCG AAGTCAAGAC CACCGCTGAG 
CTGGCTCCAG ACACCTCCCA GGCAGAAATC 
GCAGGCGACG CACTGCTGTT CGGCCACGGC 
GCTGACGACA TCATCGTTGG CATGGTTGCG 
CAGTTCGTTG ATGGCAAGGG TGTTCCTTGC 
ACCGCACAGG CTCTGACCCT GTCCTACGCA 
ATCCCAACCA CCTTCGAAGC TGAGACCGTC 
TGCGGTGGCA CCGAGGAACT GGTCAAGGTT 
GAGCCAGAGA TGGCATACTT CGAGGTTCTT 
TTCGAAGGTG GCATCAGCAA CATGAACTAC 
TACCTCTCCG GCCCACGCGT CATCGATGCA 
ACCGATATCC AGGACGGCAC CTTCACCAAG 
ACCGAGCTTG AGGGTCTTCG TGCTTCCTAC 
AAGCTCCGCG ACCTCATGAG CTGGGTCAAG 

3-KmtifDNA 0 

Uet Ala He 
1 

Gin Gly Arg 

His Ser Gin 
" 35 
Arg Glu Gly 
50 

Val Lys Thr 
65 

Leu Ala Pro 

Pro Asn Leu 

lie His Phe 
115 

Val Ala Pro 
130 

Gly Lys Gly 
145 

Thr Ala Gin 

Arg Ala Gly 

Leu Phe Gly 
195 

Lys Val Gly 



7'* A ( Brevi bacterium f 1 a v u 
m) MJ - 2 3 3taS)6l»3M(lB»OieWNA B 
3] *0>DNA*MBBI 



GCTGACCTCT 


CCTTGATCCA 


GGGCCGTAAG 


60 


CACGCACACT 


CCCAGAACCT 


CCGCGATTCT 


120 


GGCTCCAAGT 


CCGCAGAGAA 


GGCAAAGGAA 


180 


GCTGCAGCTT 


GGGCTGACGT 


CATCATGCTC 


240 


TTCACCAACG 


ACATCGAGCC 


AAACCTGAAC 


300 


CTGAACATTC 


ACTTCGACCT 


GATCAAGCCA 


360 


CCAAAGGGCC 


CAGGCCACTT 


GGTTCGCCGT 


420 


CTCATCGCAG 


TCGACCAGGA 


CCCAACCGGA 


480 


GCAGCAATCG 


GTGGCGCACG 


CGCAGGCGTT 


540 


ACCGACCTCT 


TCGGCGAGCA 


GGCTGTTCTC 


600 


GGCTTCGAGG 


TTCTCACCGA 


AGCTGGCTAC 


660 


CACGAGCTCA 


AGCTCATCGT 


TGACCTCATG 


720 


TCTGTTTCTG 


ACACCGCTGA 


GTTCGGTGGC 


780 


GACACCAAGT 


CCCGCATGAA 


GGACATCCTG 


840 


CGCCTCATCG 


CAAACGTTGA 


GAACGGCAAC 


900 


AACAACCACC 


CAATCGAGGA 


GACCGGCGCT 


960 


GTTGACGCTC 


GCGCAGAAAC 


CGCTTAA 1017 



He 

Ala 

Leu 

Glu 

Leu 
80 
Glu 

Asn 

Met 

Asp 

Gly 
160 
Ala 

Asp 

Val 



Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu 
5 10 15 

Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His 
20 25 30 

Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly 

40 - 45 

Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe 

55 60 
Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met 

70 75 
Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He 
85 90 95 

Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu 
100 105 110 

Asp Leu He Lys Pro Ala Asp Asp He He Val Gly 

120 125 
Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val 

135 140 
Val Pro Cys Leu He Ala Val Asp Gin Asp Pro Thr 

150 155 
Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly 
165 170 175 

Val lie Pro Thr Thr Phe Glu Ala Glu Thr Val Thr 
180 185 190 

Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu 

200 205 
Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu 
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210 215 
Ala Tyr Phe Clu Val Leu His Glu Leu 
225 230 
Phe Glu Gly Gly lie Ser Asn Met Asn 
245 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro 
260 265 
Lys Ser Arg Met Lys Asp lie Leu Thr 

275 280 
Thr Lys Arg Leu lie Ala Asn Val Glu 

290 295 
Gly Leu Arg Ala Ser Tyr Asn Asn His 
305 310 
Lys Leu Arg Asp Leu Met Ser Trp Val 
325 

Thr Ala 

[M#S 5 ] fft#Jg 1 — 4 <Olf JX)W£*&*<D*ft* 
DNAJ*S»A*nfc»*;t^*S K." 
[M#H 6 ] R 1 ~4 ^H^fcffifcoafi* 

[»#>I7] &!^6l2®Oi(ia*^y7^^ K-c^H 

[00 0 1] 

-t Kt^n^&^y* n-i>-y^^-=-e-(E— c— l- 

1. 1. 86) fca—Ki-Site^DN A. 
[0 0 0 2] 

-tf (E. C. 1. 1. 1. 86) Wt, ^ynY^yM 

^uy^^lfcfw — ;>£ lt, xi/ji) 

y ( Escherichia coli ) iC3o^T,fc< 

^r^Fy*" (Journal of Biologi 
cal Chemistry) 261 t 2441-24 
50, 1 9 8 6) , ^OilfclCt, v'^v'^'r * (_S_ 
ynechocystis s p . ) A3f£jft££-? > (S^ir 
— ^-/V • X"? (Journal o 

f Bacteriology) 174, 7910-7 
918,1992] , 7^3-^^'7^f^ (L 
ac tococcus 1 a c t i s ) E&^iWcrF- [is 
^,—1-/1,. • /^{ty-yitxii/— (J o u r n a I 
of Bacteriology) 174, 6 5 8 0 — 
6 5 8 9, 1 9 9 2-) , V */\?trJ* • * V vy-J— (R 
hi zobium me 1 i 1 o t i) tfJ^foftfe^ (^ 



220 

Lys Leu lie Val Asp Leu Met 
235 240 
Tyr Ser Val Ser Asp Thr Ala 
250 255 
Arg Val He Asp Ala Asp Thr 
270 

Asp lie Gin Asp Gly Thr Phe 
285 

Asn Gly Asn Thr Glu Leu Glu 
300 

Pro He Glu Glu Thr Gly Ala 
315 320 
Lys Val Asp Ala Arg Ala Glu 
330 335 

-V— W t^'/^riJtDi/- (J o u r n a 1 
of Bacteriology) 173, 7 7 5 6 — 
7 7 6 4, 1 99 1) % tyjtiB^n'turi/x 

( Saccharomyces c e r e v i s i a 
_e) * Tisy K • V f 

(Nucleic Acid Ressearch) 1 
4, 9 6 3 1 -9 6 5 1, 1 98 6] , 7ftf7-t 
l/7t7 ( S p i n a c i a o 1 e r a c e a ) 
fifc^ l'<<i*>r%l3fr ' 5**— (Biochem 
iacl Journal) 277, 496-475, 
19 9 1) <0-*«it^*S*iX"CV^5. . LfrLKfr 

— t"K n-^r S^K^-y ?-n-l>-^-^ ^-(ETCr 1"" 1". 
1. 8 6) »GHP*?-ft**-OV*-C, 

[0 0 0 3] 

f (E. C. 1. 1. 1. 86) *r=»-K"f 
[0 0 0 4] 

tr, £*ui* ( i ) = y a* 

©7t hfc Kd y > n l/^ ^-f Kt 

SlfrfDNA, (2) K|fifDNA#*AS*lfe 
^ 5 h\ ( 3 ) ftfiBft*.?'? * s K-e^K 

[0 0 0 5] BUT, *«Wfco^-CS€>lc»JWlcR«-r 

-5a J&m<fi> rr-feht Kn^>®>fyyp^y^^- 



-3- 



BEST AVAILABLE COPY 



*>*IM*, 2-7* h»LBW*e> 
t>hr± he KD^v^y/ni/^^^- t? (e. 

C. 1. 1. 8 6).i:3-mi6f DNAttftt 

So 

10 0 0 6] 7-trht Kn^^y^i/^^-f 

L-crtu ay*!*!, ftic^utr^^ 

f 1 y # A • 7 ( Brevibacter ium 

f 1 a v urn ) MJ-2 3 3 (FERM BP-149 
7) ■&£VZ<o&jkVk&G»llzi&Bisti& 0 
[00 0 7] rixe><oflMe«tS&«j6»€>AK>i-«:W»+ 

$ : AWffrtt, iif&^y^Mft®. Mttf^^^^r 
!)!)A-77/^MJ-2 3 3 (FERM BP-14 
9 7) *©ftfe#i;lcfffiEU r<B»ft#*i«SfcMR 

(0 0 0 8] jfei\ ^H^/^f!) 9 A * 
-2 3 3*©»*»)&»bSfi!fe#DNA3:»Ui-*. wt£> 
%&»DNA«rS^tt1HRSMlK, flJxtf B g 1 11 Jfctf 
E c o R I ^fflV^rftft#DNA«rS^»»+5. » 
bftSDNA»fr*^*«*M«L *f»»c*5#*-» 
#9;itfpKK2 3 3-3 (7r^>7 

^y^Di/y^^ Lfc-r y n v 



»t//< y y B*tt*ii«*iM*iV3: y 1 7 • 3 y <e 

scher ichia c o 1 i ) ME 8 3 1 5 (g£ 

K #H*3.*m«H 1 1 1 l#i£3 S«IME*U 3 

J; 9* J8K6fttt*fttt1-*. 
»?>*i3»«ls«*Jt»)^^5 KDNAfcttWU #J 
d^-e^rr-T 6 r t £ 9 * titz? is T V 
£A • 77/UMJ - 2 3 3«»feW**«>A««i-3r» 

I000 9]^< Lr»P>*t6A»r«-«r*?>|c»3*«y 

fiMB-f y p J i/>&W< V >*#tt;WM*JWIsfc:»A 
[0010] #e>ixS*IMEaM*J:0^^$ KDN A 

*««u mmmm-vmrt-z^ ttzxv , fix* tut 

yn^/^f!) £A • J -2 3 3ttcftft#6 

LT#e>ft*A»wt<D-ott, Jiffi^UhV^^y ?A 
• 7 9/UMJ -2 3 3W(Oftft(*:DNA«rURI»3RE 
c o R I ^^^i- <fc 9 9 tb U . S fefc**i$:fl«R 

MBgi 11 vmMi-zzkKk^T'&btizxzz 

J6M&2. 1 k b WDNAKfr«r#tf5;:*j6 s T#5. 
[00 1 1] roM2. lkb^Ttht Kn^/f 
u?tr#~ tfSra— K+saC^Sr-SrtfDNA* 

[0 0 12] 
[3Ul 



*1 





&&&&& 




«MWi-0>*#£ (kb) 


Pvu I I 


1 


1. 


5 5 


0. 55 


Sail 


2 


0. 


9 5 


0.6 5 0.5 


E c oRV 


1 


1 . 


1 


1 . 0 


S t u I 


1 


1 . 


8 


0. 3 


Dr a I 


1 


1 . 


4 


0. 7 



[0 0 13] 4*$. #W«B»fc*5^T, IMR**fcJ:a 
rmftttttftj DNAWf«:Xf4^7^5 K€r, ©J® 

[0014] *fc s rawKfro^t* j au/r/?** 

f± % jc}/* y t 7 • 3 1/05^^77^ (A p h a 
g e) ©DNASrttJBWfltH i n d HI"Cttl*rL-C»£> 
*iS^*RftieoDNA»f^rora-7ifn-^^±-C 



7«3y<D7r^-^->i! r ^17 4 77-V (0x17 
4 p h a g e) ODNAfrMRMlHa e III"C«(|f 
UrW^S^SR^DNAW^I^-aKy 7^ y 

«tfDNA«>mt7^*S F©*DNAWrfr<0* 
V*Ttt, l%7#o-*y/HB**ttKJ:oTft&ft* 
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[00 151 iiBLfc^i'tf'V^y *A • ^7 

/UMJ- 2 3 3©Sfefefltf5NA*MRll«E c oR 

KpUC 1 1 82fct5/*fcttpUC 1 1 

(dideoxy chain terminatio 
Sanger, F. et. al. , Proc. N 
a t I . Acad. Sci. USA, 7 4 , p 5 4 6 
3, 1 9 7 7) iCjz^ftft-rSrtj&S-CSS. r<£><fc9 
(cLr**Lfc±Blft2. 1 k bcODNABrtfOJSggfi 

w<03i— y -^>r >^ A<o#ffi35»6ft3eu/t 

*T*-* *>©-?*>!?, 3 3 8iB<0T5y»*3— 
[0 0 16] _bg2Lfc, «^£OTX<0£#l*-» : 1 ^ 

fcfc<D<o*ttfc1% ii#«^6ixSDNA^j*SiI, M 
TdlT'fJ'i K • /V**V;*^AXtt§8 3 94DNA/ 
R N A -> Vir -9-^ If— 4rffl l $ ft£ © "Cfc o X 

[0 0 17] fflzntn < 7 v * 7 

7/<AM J - 2 3 3 ©SMMfrDN Aftt'&'&WStlS^S 
t> «t < XttM»£*i-Cv vC J; < , rt^i±»fc(c£Sas 

-tf«r3-K+5*e-7-«r-&tfDNAUr>j-icfi4S*i5t> 

I0 0 1 81 £Jl±«^»»bfc*f *35 s *&2. lkb^D 
N A«f^<OWB»*«l»fjfit*ia«:B 1 l-^o MSB©- 
7-trht Kn ^flK y > » * — Sr = - K"*"* 
fcC^fcStfDNAWrfr (AWrW) 14, «a^7^5 
K-<^-, m*4s = y*SU»»*n*:/7XS K0« 

[0 0 191 *»«©T-fe ht Kndr^y^ 



fc<Z)T?t4*<. nhtKo^>*>fy>nl/^^- 
[0 02 0] A«ffr«r»Ai-* - 1 tf-c* 5, 

t>fttf^7^5 k^*-* ltj4, 

-2101 8 4^«tcett©7 f 7^^ KpCRY3 

0 ;«BB^2-2 7 6 5 7 5 -»^«»Cffilt<0^7 * S K 
pCRY21, pCRY2KE. pCRY2KX. pC 
RY3K pCRY3KEWpCRY3KX ; W 

1 -1 9 1 6 8 6 ^«{ceift<D^7 * ^ KpCRY2 
MpCRY3 ; ^0§Bg5 8-6 7 6 7 94§-4*tt(ClBtt 
<D p AM 3 3 0 ; #&8Bg5 8-7 7 8 9 5#^iCfe« 
©pHMl 5 1 9 ;^§BBS5 8 - 1 9 2 9 0 0#£ttfC 
!5«©pAJ 6 5 5, pAJ61 lMpAJ 184 

4 ; 4#§8B8 5 7- 1 34 5 0 0-^(C|B«©p CGI 
MBS 5 8- 3 5 1 9 7 ^«ClS«<D p C G 2 ; #BP3 

5 7 - 1 8 3 7 9 9^&ICia«©pCG4&U r p CG 

[0021] +T»t>=y*fiiM<0fi£^*-*^ffi 
t^^^^ K^aiiiwaissrfiaJie^iray^a!* 

©##*L<, KpCRY3 0, pCR 

Y21, pCRY2KE, p CRY 2KE, pCRY2 
KX\ pCRY31, pCRY3KEMpCRY3K 
X»##»cflMI$*i5. 

[ 0"0"2*2 rjiSey^X^K^^ p CR Y 3 0 £81 

LTtt, ^tT/^^y £A - 
-X (Brevi bacter i u m s t a t i o n i 
_s_) IF012144 (FERM BP-2515) ^ 
f>7*7^VKpBY5 0 3 (Z.(077*l K<A2£*CO 
l^Ttt4WB¥l -9 5 7 8 5#4*tt»ffi) DNASrftfcii 
U *WK»*Xho I-C*f **SJKI4. 0kb^7^ 
^ K««lWi«**f!6a6HP«r«trDNA»rfr (£1 

U fflVmmE c o R I io<tr/K p n I 

2. 1 kb^7^^ K<0$£{fc«&£^£it<**£^ 

tfDNAKK- (WTCft* reSft**j 

fc^o ) «r$J9ffi-r. wn'ewwwfiT-*^^^ Kph 

SG 2 9 8 (StflSfi) <0Ec oR K Kpn I 
UtSa 1 i«ttJcia^i&tpri:tcJ:*>, ^^U'^ 
*-pCRY3 o&MM-a:: 5. - 

|0 0 2 3lftl:, ±12^7 K^<^^-^<0**W 
<DA8rtf©2£;M4, ^x^, ^7^^ K-<^^-^lC l 

^Kfc*DTs i^^ i^r— ^-c^Jit-c^^sir-r 

ifcttaSZ/r^^-DNAW^fiETiCDNA 
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So 

[0 0 2 4] ^7^5 KpCRY3 0^*?lfl^A*f 
tftD^Ati, ^7*5 KpCRY3 0&M«»*Ec o 

(A#rK*) tDNAy^f— tf-Ciitt**5^i:^J:»?ff 

pCRY3 0lc*»W<D*t***2. lkbOAWftf 
££ALfciffi*;L^7*^ K«r. 

KpCRY30-I Rt**tfc. ^7^; KpCRY 
3 0-1 R©ffrt*«fe«>»«HUo^rH. 

[0 0 2 5] jiKUM^^rthh Ku^vg^f 

y n ^r— if k-t **e*Vst*= y *s 

L 9 < ^M-T $ r * a*«T« t ft 

•77^MJ-2 3 3 (FERM BP-149 
7) , /l/tV^7 : y<>A'77/UMJ-2 3 3- A 
B-41 (FERM BP-1 4 9 8) , ^I^^^7 
!lC^'77/^MJ-2 3 3-ABT-l 1 (FER 
M BP-1 500) v T'Uf/^f ?A ■ 7 7S<J± 
MJ -2 3 3-ABD-2 1 (FERM BP-149 
9) *#»f Ml*. 

[0 0 2 6] fc*5. JiIfiOFERM BP-14980 
^^jj^-FERM— Brp---l-4-9-7-<D»*SrfK*t-t-C" 

-/HIYfc;tt»^*tf*>5 («f4^B85 9-28 3 98^ 
«»3^4««S) . Sfc, FERM BP-1500 
eO^tfcf*. FERM BP- 1 4 9 70i^»H 
it L - a -T 5 /g&Sfc h 7 5 If «&H$X»* 

-C*>S <#§flB36 2-5 1 9 9 8#4*fR#J!B) • $6 
tC, FERM BP- 1 4 9 9 CO^tfcteF E RMB P ~ 

i 4 9 7z>mw*imb 'LfcD-o-r ^ /iSSSfr; 

tf*IStta6JM*tf4>« (4MBW6 1- 1 7 7 9 9 3 

[0 0 2 7] £;fc&<Z>*£fc<0«^ T/UfcT/^^y * 
A • "TZ/^^Ttf^* ( Brevibacter ium 
a mm on i agenes ) AT C C 6 8 7 1 , W\A 
TCC 1 3 7 4 5, ISIATCC 1 3 7 4 6; 
T y £ J* ' y*/* y jl $ A ( Brev ibacter i u 
m divar icatum ) ATCC14020 \ 7 
UfcV<^JJ £A • 7^ h^T — ^ A ( B r e v i 
bacter iumlactofermentum ) A 
TCC 1 3 8 6 9 ; y^^^y £A • ^ 

( Corynebacter ium glutamic 
urn) ATCC3 1 8 3 l*«r*il4«t LTffl^S 



[0028] Ltynr^f y *A • ^ 

7^AMJ -2 3 3ft*<&a«ftfflV*S»i£\ ***3&S 
«tt5^7^U , pBY50 2 (ft§8B86 3-3 6 7 

&30>-C. 5 :/7*S-X. 
pBY5 0 2Sr»*-T5w fc#fitLV\ *fl>«k5ft^ 

(B a c t . Rev. , 3 6 , p. 361—405 (l 
9 7 2) . ±127*7*^ KpBY5 0 2 SrA*W 

[0 0 2 9] f±/Hf/^fy *A • 7y/<^MJ - 

2 3 3©£W£**±tc:P&S+-*«S*>T * y ^v*u- 
^(■*:0. 2~5 0Mg/ml) t>U<«**^ 
?7A^n^ K (»K : 0. 2 - 5 0 * g/m l ) 

im i a 5 »6i ommKttzx o^mm^, 

£#**^£ICiaSL'JMS&* ft2 4l*IBl»3 5 , t;-C* 
#««4r*JR**^*MitJ:a*L, I5)35t-C 
■*& 2 B fflILf:3n^f)^»lC/7 
*S KttfflflMKrtTV^ 7^7^^ KpBY5 0 2» 

BY 5 0 236S»*4*Lfc^l^lf/<^7 i y - 7 7/^ 
MJ - 2 3 3^^^^#^tLSo 
[00 30] JilB«^«±*OlWiEa*^9^ $ 
■fcSJMHHfcH:* ^SM^^)^, «*.tfC a 1 v 
in, N. M. and H a n a w a 1 t , P. C. , 
— J-o-u-r-n-a-1— o~f- — B a-cteT iology, j_ 
7 0 , 2 7 9 6 (1 9 8 8) ; 1 to, K. , N i s h 

1 da, T. and Izaki. K. f Agricu 
ltural and Biological Che 
mist r y, 5_2, 2 9 3 (1 9 8 8) ^(DXWCW. 

(Sa toh, Y. e t al. , Journal o 
f Industrial Microbiolog 
y, 5_. 159 (1990) *JR) "1*%ZblZ-j:*)ff5 

[0031] ±iao**-c«WEftL-c»?>ttsr-fe h 

2 3 3a^©#**ft«r&Tfc»^S. KSttKiK 
Su SIKH. «Wt««r*tpa#o****-C!T5rt 

«^L-cffl^e>tt* 0 *fc, ^jg^trfi, 0y^.^y 
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[oo32] mfssm* 

#T«C* ^2 0-^4 0t, »*L<tt#!l2 5 , C-3Kl3 
10, #*L<l*7-8.#5Sti-«^i:^-C#, 

%, Hl£0£L<(*2-3£ft%-C;fe£o #11$ 
rattffl*l-7SIBi:i-*Ctd5-e#, *»N9fntt3B 

[0033] r:©J:5(cu-Cft€)ix5****»fo«-*l» 

[0 0 3 4] La»LT*»WICtt;itf, -bWMMttx 

#+**ttS*«+«cr**S***T L — f y n *> 
vxii l y v£3u£-t*: t #>h z t t ra l - 

-2-5^»-3 _ 5-t;w«BBrtT^^Tr!6>w«; 

[0035] *ttsis«*tc«ainr5r4:*$-e*5«* 

test? 5fi±*dfc*tos =1 y *n*9i£ 

tL->ryB-<^xiiL-^yysr4ja*Li!)5^ 

[oo3 6] L*»L-c*«wtc«x.(f, (1) ±umm 
es^S * m-* 1 *a* l * t ^*tt£js* * it r 

4«»t-*"5L->ryn-<i/><oB3t«fe, (2) ±IB#g 



Sr*#i-6*ttR««*^T**R«;$*r l —/< y v 
[0 0 3 7] ±BU, 

«ai«Ji:LTMt. y 

[0 0 3 8] *»MfC«5 L->T yn^m»L-/< 

t*Ot*3 0"efcS : (NH 4 ) 2 S0 4 2 g/l;K 
H 2 P0 4 0. 5 g/l ;K 2 HP0 4 0. 5g/l ; 
MgS0 4 - 7H z O 0. 5g/l ;FeS0 4 -7 
H z O 2 0 p pm ; Mn S0 4 • 4^6 H 2 O 2 0 
ppm«t5pH7. 6 

[0 03 9] **W<0L->ryn>fi/vXI4L-/<y> 
ffit&K* V >Tfi £ ft 5 ^120 J: 5 IC LT ^ * tlft 

^(i/io^i, «tfiW#l:*a!ptcLr-«Mci-5 0 

% (wt/vol) , »$L<lt2-20% (wt/v 

o i) (ommfvDmmr&mtzzkwzz* ±eu 

sot;, »*t<tt»3o^ia4 ot:oia*-ca#3fii 
[0 04 0] 5 L y n 4 */>o>WB6Mz 

[0 04 1] ryn>f *>^MaicBLT<0, 

5. *ttKft*+©Mm*#i UTtt, DL 
-a-T^yiS®?, a-* b&WtX&ZtlbVim&m 

14, iS^O. 1-2 0% (wt/vol) OillSlt? 



-7- 

Best Available Copy 



#y v&m<DT/^x})&m&&; mvis^jxmonvii 

[0 0 4 2] *»W^»9L-/<y^©Si6fe^ 
S^^^^/w^-^fllSii, iifto. 1-5. 0M 
[0 0 4 3] d>< LT$ii££*x£L-^ y n^»;jil* 

[0 0 4 4] 

yu^^T!J!)A . 7?/<l*MJ - 2 3 3fe5fc^Tir 
^*£tfDNABrtf (AWrfr) <0^n->ft 

~ro~o"4~5]~(A) ~:/uEf^^ 

*^rt**A»fl& (*B$ : 2 g , (HN 4 ) 2 SO 
4 7g H K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g, MgS0 4 0. 5g, FeS0 4 ' 7H 2 06m 
g, MnS0 4 4-6H 2 O 6mg, B*$r^*-;*2. 
5g, /»5-g, WV2 0 0/ig, 

^20 0/ig> ^3-^ 20g, &@7K 1 y y h 
yV) 1 y ;/ h/HC, ^Ix^^-ry £A • 77^AMJ 
-23 3 (FERM BP-1 4 9 7) **t&J|«»|« 
U f§#£&«>*: 0 ^W.iMlOmg 
/m 1 <£>»$icy Ag"3tr 1 OmM NaCl- 

20mMhMgl«^ (pH8. 0) - lmM EDT 
A-2Na^l5mll:MLfc 0 Ull^Dft-f 

Kfc. lM*atAa*i ooyi g/ml fcfc*J:5fc**m 
U 3 7 «C"C 1 Lfco £ <b (C Kf" h 

y 5%fi4*«t9*casaiou so 

* / -/V/* n u ftsi^Mtt&f&iD U 1 0 £RB 

LfcSL £ft*&bdft (5, 0 0 0X 
g» 2 0M 10-12t) U ±flM»*#*U 

£2 ^7^^ 



;^S^raic:^-rsDNA^^7^^-e^#<t 9, 7 0 

iClOmMbMIBfiS (pH7. 5) - lmM ED 
TA • 2Na*«5 ml 4t;-0-|MMftU # 

[0 04 6] (B) m#*-#<MMS 
±IE (A) Wftt^l/^f !) OA • 79/<AMJ 
— 2 3 3 <D&D N Af&l&<D 9 0 fi 1 £f&JR&l#lfcE c oR 
I&tfB g 1 II 5 0 u n i t s Sr/ll\ 3 71CC1I* 
M^t^SLt :OEcoRI^Bgl I 

i ##dn a *n-^v^**- 

pKK2 2 3-3 (77^^7 <fc 9 TfTlfc) frMRRef* 
Ec oRI^WfLV?i*iaftyiLfct>(D«:»'&U 5 
OmMhy^tgfcrffc (pH7. 6) , 1 OmM^f^ 
WW h— lmM ATP, 1 OmM MgCl 2 & 
t/T 4 DN A y lunit ©#J*»fcjWlDL (# 

[004 7] (C) 7tM:KP^>^y^P^ 

^ y ME 8 3 1 Sfcffl^TfTofc. ±12 (B) 3g-C®£> 
K«*-«rfflif\ *fls#/i'S'0Aife (Jou 
rnal of Molecular Blolog 
y, 5 3, 1 5 9, 1 9 7 0) C X V UMBOS'* V t T 

• =yME83 i 5£?#me*u rvtr^yvsom 

'"'"T^tpaRft'ClKJ'HPO^? g,"KH a P0 4 2 
g, (NH 4 ) 2 SO, lg, MgS0 4 -7H 2 O 
0. lg, ^3-^2 0g, o>f'>y20mg, 7-T 

;yimgM^i 6 g^^Ttci y v hMcmffl 

[0 0 4 8] iO»jes±O^W*«r#ife^J;?>«#«« 

/l^^TW^fctC^, ZfyA$ KpKK2 2 3-3(0^ 
$4. 6 k bODNAtt/tlcAl^ fi$ft2'. 1 k b<0 
#ADNAWf>t3ft5B«)5>itfc. *««>iMK*C«I»rUfct 
££#J2. l k bODNAKr/tofHR*|RSKn- 

[0 0 4 9] ^/i±fe-C^^yy^^ K«r«flfHfS«* 

Tiaw^ 2 l-^-fo 
[0 0 5 0] 
1*2] 

KpKK2 2 3- I R 



Best Available Copv 



g»>i-0**3 (kb) 



Sail 4 4.05 1.2 0.95 0.5 

P v u I I 2 4. 2 2.5 

EcoRV 1 6. 7 " 



10 0 5 1 ] ±e©#JR»»KJ:0««-W&;h,a^y 
*5 K«rpKK2 2 3-lRi:^Uo $X±\z£*)T 

£^£^tf±t£a s &2. 1 k b<ODNAISr)i" (B g 1 

11 -EcoRlRfr) tWliiS-eSfc, 
10 0 5 2] jafc«2 

HJSfcllcD (D) #-0»feJlfcT-lr hfc Kn^r^y 

1 k b£DDNA#r>T-fCot>T. ^iUMafllSrT^* 5 
Kpuci i 8WpUC i i 9£/fl^3^7;$-3r->;* 

^ KS*ffi (dideoxy chain te 

rmination&) (Sahger, F. et a 
i. , Proc. Nat. Acad. Sc i. USA 
7 4 , 5 4 6 3, 1 9 7 7) \Z £ 9 @ 2 IC* Ufc III 

[0053] ^co^sa^j^^^-^v y 

Uc^+«*R^I«r«ri-* 3 3 sm<or^ y§M:=»— K 

[0 0 5 4] g£jfeffi3 



RY3 0©M 

(A) ^7^-: KpBYSO 3<DfflM 
~fy X ^ K p B Y 5 0 3 |i, ^ U fcT/<^ U #A • 
ft=^IF012144 (VERM BP-2 5 1 
5) j&»64Ht3Jxfc#**tti QtiSffl'YWfy* 
X K-C*>9, 4$&8¥l-9 5 7 8 5 *^«HCffi*© «£ 5 

[00 5 5] *-&rt**A#* C^^ 2 g , (NH 4 ) 
2 S0 4 7 g, K 2 HP<3 4 0. 5 g, KH 2 PO 
4 0. 5 g, Mg S0 4 0. 5g, FeS0 4 • 7H 2 
0 6mg,MnS0 4 • 4-6H 2 O 6mg,P# 
:***2. 5g, #-*f^/&5g. m^2 0 0*t 
g« MfT;>200/i g N ^/l/a — J%2 0 g&tfX 

1 F O 1 2 1 4 4 T# 
*U B#*r**fe. #€>ixfc**«rl 0mg/m 1 <D 
yV<f- ASr^tf««f« C2 5roMhy* (fcK 
n*:/>fvV) T5/>*>\ lOmMCEDTA, 5 
0mM^3-^) 2 0mlCMU 3 7tT*lW 

Sfl?$*fc. si£«(cr/u*y— sds* Co. 2N 

N a OH, 1% (W/V) SDS) 4 0mlSrW!»U 



<OR«:«lcS»* y C5MBK* y ^A**6 

0ml,B*n. 5mMf^28. 5ml« 
HQ 3 0ml»U iiMBSiUXd^*:*^! 5 

10 0 5 6] »«*±**a*tffc*U 4t"C10^ 

15, ooox.goilWBl:wt, ±JE«*# 

fc. Cn^^I©7 x / -/W- ^ D P (7x/ 
-yv : ^na^/VA=l : 1 Sfrft) «r*P^BjBLfc 
«L a^*JC#t, ffl&T"?5#|BL 15, OOOXg 

<&a«MM*fca»tt. **«riaaLfc. *mK.2m*o>=- 

ZJ—^Mtl, -2 OtTl Wit, 4TC-C10 
aiflh 15, 0 0 0Xg<oa&>ftJKK:ft>ti\ it«%(ElHX 

[0 0 5 7] 2t«R^tt£«£M«, TE8»# [ h y * 1 
OmM, EDTA lmM ; HC 1 CtpH8. 0 ten 

m 2m\^mmLit 0 mmmzmt**/vj*mm is 

tefc&tf>TE*g*f£l 0 0 ml tC^{b-fe^>^Al 7 0g 
ZfflRZltizm lSmlfctOmg/mliWA 
T'n^hMlml^Mt, ffil. 3 9 2 g/ 
mlC^tt r«>**«rl 2t:r4 2B#IB, 11 
6, 00 0 x goafrjMKrfrofc. 
[0 0 5 8] 7*7*$ Kp BY 5 0 3 (i*^i»MfttC<t 



^7*5 KpBY5 0 3*£tf$Wffi*£»fc. ftv*-0£ 

*5KpBY503 £#triS#f»C 3MBSt h y * A 
««M«l«3 0mMt«IPtfc*, 2teft:n*y- 

-2 0tl«IU, r<D*«4;l 5, 
0 0 0 X gCa^ilCWCDNAtttUSt, ^7 
^KpBY5 03^r50/i g#fc 0 
[0 0 5 9] 

(B) -f?*^ K^^-pCRY3Qg)M 
^^U'pHSG2 98 (£ffi&ft) 0. 5<igtCM 
KfiHRS all (5 units) £3 7t21B»BRJ©* 
i*\ 7*7*5 KDNA£S£fc#*?Lfc. fltS (A) ^ 
"CjMlLfcT'?** Kp BY5 0 302/i gCCMRMS 
Xhol (luni t) ^37W30^M^s 

[0 0 6 0] Pi^T^S KDNA^Srjg^L, 
0mMhy^|§af^pH7. 6, lOmM MgC 



1. 



10mM^f^Kh-/K lmM AT PR 



"Best Available Copy 



m 4 DN A y #— 1 un i ttcfcSJ: 5 

[0 0 6 1] «KCftfttt3 0#i g/ml 
<n%~r-?<{^>, lOOjig/ml <E> I P 

K) 10 0/z g/ml OX-gal (5- 

M^/^K) Sr^tfLft* (hy^hviOg, gift 

i^5g, NaCl 5 gRTf&%frl V v h/K p 
H7. 2) T?3 7 < CtCT2 4«rlB**U ±W#i:LT 

DSiKT. Maniatis, E. F. Fritsc 
h, J. Sambrook, M M o 1 e c u 1 a r c 
oloning" (1 9 8 2) p90-9 1 *JR] iCcfc 

10 0 6 2] *0>jft*, 7*7^^ KpHSG2 9 80S 
a 1 lWlC7 P 7^n , pBY503S^4. Ok 
b^tfj^A^tLfc:/^;^ KpHSG298-or 

stria (a) 

^JxfcT^^ KpBY5 0 3DNA«r«H»»*Kp 
n I&tfEc oR I \ZT&mi>T'&L>tiZ>m2. lkb 
ODNAter^^iia^y^^ KpHSG298-or i 

K-^*-pCRY3 0&IS$Lfco 
— L0.0-6.3_] _jQfcW.4 

#A 

£&Ml<Z> (C) *-e»feJxfc>^5^5 KpKK2 2 3 
- I R 5 it g frjMISttSRB a mH I^5un i t sffl 

t>0>*. Ec oR I y ^7J- 9mi5) 1 v 1 

fcift^U 5 0mMh!l^mi (pH7. 6) , 10 

mM^f^Wh-/K ImM ATP, lOmM 
MgC I 2 #<fctfT 4 DN A y 1 un i t 

£*WtaL (#^7>^aifl[rtS^»^"CfeS) , i 2t: 

■Cl 5l*Mfitf4*tt^*-£fc. 
[ 0 0 6 4 J r <ODN A&fflm&$E c o R I 3 u n 
i t s &m^Z 7X;VlftW\fcfo£'£#mi,1ti><Dt. 
*JM(3© (B) MWc^X-; KpCRY30 
1 m g £fcll£S*&E c o R I Unit 3 
7X^V\mmfcfo$1t#fftL1Zi><D&fe&l,. 5 0mM 
FMiSfS (pH7. 6) ; lOmM-W^KF 

^3 7*7*^ 

mm»m 



-/K ImM ATP, lOmM M g C 1 2 fcitfT 
4 DNAU^-fl u n i t <D&f£ft&m$L 
(0«StlS^*ST$>^) , 1 21C-C1 SWrMRJ&S-fr 

flMEiVay tT • =!)ME83 1 5ttfr%*9HE&U 
777" W V V 5 0 g /m 1 ££frjitRJfcifc (K 2 HP 
0 4 7 g, KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 
g,MgS0 4 • 7 H 2 O 0. 1 g , ^3^7 2 0 
g, n^>V2 Omg, 7^T 5: > 1 m g&TZ&TC 1 6 g 

[0 0 6 5] r©»flft±©^*«Sr*ttlcJ:9**»* 
U y?*^ KDNASrttfflU tt:/7*i 

ffi^T^fc4::5, 7*7^; KpCRY30Ofi$ 
8. 6 k bODNAKWfteflD;*.* £ 2. 4kb 
(2. 1 k b ; rtft Kn^gM'y^nU'^*- 
"£&*tf»rJi\ 0. 3 k b ; t a c (p K 

K2 2 3-3**)')-«r*tP»ffi-} <B#ADN.AlWi'tf 

. [0 0 6 6] ±IEO$Q<il©^nfc^7^^ KDNA 
Sr. 3!)*S»m6*Lfc. 

•77/^MJ-2 3 3 (FERM BP— 1497) 
7*7^^ KpBYSO 2&*#;£1 0 0 m 1 ^MIBAJS 

h/mll;/^J:?(:ttLT, £ & (c 2 ftfHfi&tt* 
U »MMttc J: <9 2 0ml 

^M«*_(.2_7_2 mM _.S u c r o s e , 7 mM KH 

2 P0 4 , ImM MgCl 2 ;pH7. 4) fc"C*» 

JiI»#fcHMu o. 7 5mio»fii, fjga-e#e>tt 

tl77*Z KDNA»5 0/i 1 *$r»£"U *1MCT 
2 0^#fU e ^-Wn/v-?— (/<>r^9'Ktt«) 
SrfflVvC. 2 5 00aK^h, 2 5 <i F D U 
^SrWan**+^2 0»IBIHBLfc < , MS:3ml^ 
BAftidH^LSOtJlCTl 

iL3ot-c2-3B^«tfco 

^»tt*J:?), ffifQUttMs (A) *Kifi«(OAttSrffl 
1^7*7^; K*r#fc, Z(D-?7X* K*r»MHBW* 

Tt£V>& 3 ic^-fo 
[0 0 6 7] 
[^3] 

Kp CRY 3 0- I R 



mmx<oizzz-(k b) 



E c oR I 
Kp n I 
BamHi 



8. 
1 1 . 
1 1 . 



6, 

0 

0 



2. 4 
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Sma I 2 6. 2, 4. 8 

S a c I 2 8.4,2.6 

Xho I 1 11.0 

[00 6 8] ±EftO«**lCj;?)««<3lte>JxS^7^ *:<> 

U'^pCRY30-IRi:^Lt :0/7^K [0 0 7 0] ^^>r ^y^iniJ.t^^p 

PCRY30- 1 R^JIS^^6|lf^[g$:ia3(C^ ^ifefC^W Lfcn a ~-tt^&-Cfc* • t . £6l-Ai& 

+. -?y*% K p cry3 0- I RfcJ;»i*mE «t#3n=-ttit*t^ *>vWBJ&»«c£*-rs 

tfcSftfc:/^'^^!) £^ • 7 2 3 3- 1 ^<t. -f#:b*>$E:/y*5 KO*S*©acfett«:*BU 

Rtt. «*»o<tf*JlClTI l#3^II«i fc 0 

AX*X*tt«W3«Jf{C, sp^ 5 ^3^ 4 BttTgteg [0 0 7 1 ] 

f:FERM P-l 3 5 09i:UT*tt*nW5. [EBI£] 

[00 6 9] ntfcws mm^r-.i 

T'y^U'pCRYSO-IRO^ E?(lO££ : 1017 

#HE<BAJMS1 0 0ml ^500ml^77^^l: E^'J^B : Mfc 

1 2 O^C-Cl S^WrtlBttaLfc^©^ HJt &<D& : r#£* 

J 2 3 3 - I R£fil^ U 3 OttCT 2 4 P»M£&#« EJ'JOffi® : Genomic DNA 
*Tffofc«L ra«JCUT«KLfcA#»l 0 0ml 4:5 

00m l*Hfl79*a{;:£aU 12 0t-C15#ffl : :/UbV<*^!J 

Lfc fe OlC, lml^fciJSOce 1 1 s G>t*&fc : MJ233 

fc*J:5l;:*tttU mc< 3 0ti:T2 4«IN)tift#« E^Jo^m 

£frofc 0 *fc»fc«MtLT*BU * »««r*i-E* : peptide 

1 5 m g/m 1 ©«-&-C»3taLfcA#«sa : 1-1017 

t;*i**DOA#tts*ffl^T«»Ufc5FS»»lc-5t*|fc 4*»**36Lfc*fe : E 
ttU 30t!CtlP^it3O^^r>ya [0 0 7 2] 

EM 

ATG GCT ATT GAA CTG CTT TAT GAT GCT GAC GCT GAC CTC TCC TTG ATC 48 
Met Ala He Glu Leu Leu Tyr Asp Ala Asp ^ Ala. Asp_Leu_Ser_Leu_ lie 

15 10 15 

CAG GGC CGT AAG GTT GCC ATC GTT GGC TAC GGC TCC CAG GGC CAC GCA 96 
Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

CAC TCC CAG AAC CTC CGC GAT TCT GGC GTT GAG GTT GTC ATT GGT CTG 144 
His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly Leu 

35 40 45 

CGC GAG GGC TCC AAG TCC GCA GAG AAG GCA AAG GAA GCA GGC TTC GAA 192 
Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 

50 55 60 

GTC AAG ACC ACC GCT GAG GCT GCA GCT TGG GCT GAC GTC ATC ATG CTC 240 
Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

CTG GCT CCA CAC ACC TCC CAG GCA GAA ATC TTC ACC AAC GAC ATC GAG 288 
Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu 

85 90 95 

CCA AAC CTG AAC GCA GGC GAC GCA CTG CTG TTC GGC CAC GGC CTG AAC 336 
Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Giy His Gly Leu Asn 

100 105 110 

ATT CAC TTC GAC CTG ATC AAG CCA GCT GAC GAC ATC ATC GTT GGC ATG 384 
He His Phe Asp Leu lie Lys Pro Ala Asp Asp lie lie Val Gly Met 
115 120 125 



Best Available t^py 



GTT GCG CCA AAG GGC CCA GGC CAC TTG GTT CGC CGT CAG TTC GTT GAT 432 
Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 

130 135 140 

GGC AAG GGT GTT CCT TGC CTC ATC GCA GTC GAC CAG GAC CCA ACC GGA 480 
Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

ACC GCA CAG GCT CTG ACC CTG TCC TAC GCA GCA GCA ATC GGT GGC GCA 528 
Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala 

165 170 175 

CGC GCA GGC GTT ATC CCA ACC ACC TTC GAA GCT GAG ACC GTC ACC GAC 576 
Arg Ala Gly Val lie Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 

CTC TTC GGC GAG CAG GCT GTT CTC TGC GGT GGC ACC GAG GAA CTG GTC 624 
Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 

195 200 205 

AAG GTT GGC TTC GAG GTT CTC ACC GAA GCT GGC TAC GAG CCA GAG ATG 672 
Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 

210 215 220 

GCA TAC TTC GAG GTT CTT CAC GAG CTC AAG CTC ATC GTT GAC CTC ATG 720 
Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu He Val Asp Leu Met 
225 230 235 240 

TTC GAA GGT GGC ATC AGC AAC ATG AAC TAC TCT GTT TCT GAC ACC GCT 768 
Phe Glu Gly Gly He Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 

245 250 255 

GAG TTC GGT GGC TAC CTC TCC GGC CCA CGC GTC ATC GAT GCA GAC ACC 816 
Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr 
260 265 270 

AAG TCC CGC ATG AAG GAC ATC CTG-ACC-GAT-ATC CAG GAC-GGC-ACC-TTC _ 864 

Lys Ser Arg Met Lys Asp lie Leu Thr Asp He Gin Asp Gly Thr Phe 

275 280 285 

ACC AAG CGC CTC ATC GCA AAC GTT GAG AAC GGC AAC ACC GAG CTT GAG 912 
Thr Lys Arg Leu He Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 

290 295 300 

GGT CTT CGT GCT TCC TAC AAC AAC CAC CCA ATC GAG GAG ACC GGC GCT 960 
Gly Leu Arg Ala Ser Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala 
305 310 315 320 

AAG CTC CGC GAC CTC ATG AGC TGG GTC AAG GTT GAC GCT CGC GCA GAA 1008 
Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 

325 330 335 

ACC GCT TAA 1017 
Thr Ala 

[BSOffiW&ttft] [H21 2. lkbfl)*»WODNAi^ 

[iai] *%wot± ht Ko^y^^^ mmwmtfeniubiDimw. 

— e*3~Kra»e**at?**£a%2. 1 k b<D [13] *«W<0^7^5 Kp CRY 3 0- I ROffllK 
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mi] 



[H2] 




(so int. ci. 5 _*BijfE* jf_ft*a#j*__Ej a****Br 

C12R 1:13) 

(C12N 1/21 

C12R 1:13) 
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09)B*B«iw (j p) (i2) & H 4$ !ft & $!f (a) (\imm,*£M** 

#^§¥6-277073 

(43)&B1B ^{£6^(1994)10^ 4 B 



(SOlntCL 5 




NUMB*} frF^^M#^ 


F I 




C 1 2N 


15/77 


ZNA 








1/21 


7236— 4B 








15/31 








// (C 1 2N 


15/77 












9050-4B 


C 1 2N 


15/ 00 A 








*§t# M««Ott8 OL (£10 10 &&JlK*jg< 




^¥5-71767 


(71)SMA 


000006057 












(22)asHB 




5 ¥0993) 3^ 30 B 




*SaSfffiBBKA©rt-TB 5#2^ 




















8E«»HlftiKH«W +* 8 T i 3 * 1 ^ 


















































mm %w 










Ri&vmrnmmjtpg: 8 ts 3 # 1 


















(74)ftSA 


#g± on mm W6«) 







(54) [|gq9(0«ft] IMC5h9>^n^-S/g>Ti/t'J»*3- K**>it^FDNA 

(57) imm 

7v>\*s<*?dvj» • 77^amj-2 3 3 

Ht^>f- ( s e c E) »e*DNA*rlWBU tt 

NA^*rSay*ffll»1lrt"CftS*^^5 KpCR 
Y3 0- s e cE^ilLt 
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. yy/^J* (Brevi bacterium flavum) M J — 2 3 3 Vfo 



5, (C|5ttOjfi^DNA c 
[ft#^3] ■fey^^f- (secE) 
W** 1 (ClB^Oifte^DN A c 

____ C0V^tl^tC^(Di8fi^DNA : 

GTGGGAGAAG TCCGTAAGGT TATTTGGCCT ACTGCGCGCC AGATGGTCAC GTACACCCTT 60 
GTGGTTTTGG GATTTTTGAT TGTTTTGACC GCTTTGGTGT CTGGTGTGGA TTTCCTAGCT 120 
GGTCTTGGAG TTGAGAAGAT TCTGACTCCG TAG 153 

Val Gly Glu Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 

1 5 10 15 

Thr Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 

40 45 50 



DNAtiALfc, m&z.7yx% Ko 
[BMW 7 ] 1 - 5 m*irtiMz.EM<D&&* 

DNA^j:t;3y-*aupi*rt-e*fi*«[|itBS:^6*e 

8 ] 6 7 icffi^M^x^y ^ 

S K ay+'ffllWM. 

[0 0 0 1 1 

8e««> K7^p^H VJCBa^-tSfcfc* DN 

-K-rs»^DNAtcii-r5 0 se>^»u<[±, 

^co^-Ctm^^iftfe^co-o-C3b^-fey^>f- (s 
e c E) atfimcBB-TS. w^-C, h7^o^a 

5 ri & gw h 7 ^ ^ o ^-^ a y ^ t y - ^ ^ - k 

1-5ite^DNAj J*. S&K©h9^P^9> 
^V^y-«r«J«r5SeK«r3- K+ 61feiFDNA 
ELLOAK, s e c Eate^ttgfiK© h 

«ft**LT^6 (XfWtt. 112, (6), 349, 1992) 0 

s a JMs <t if »»fi a K^coft w±iipii gut* 1 t m 

[0 0 0 2] 

V^Ctt, £<h LT^Vx ytT'3!) ( Escherichia co 
li) **t»t UTflF**Sift«)?i*fC*J») [Annual Revie 



wGenetics, 24, 215-248, 1990 ; Annual Review of Bio 
chemistry, 60, 101-124.1991] . 

jr— is a IslZffitfT&fefc^'k LX, s e c A [Journa 
1 of Bacteriology, 150, 686-691, 1982] , s e c B 
[Journal ofBacteriology, 154, 254-260, 1983] , s 
e cD [Journal of Bacteriology, 169, 1286-1290, 19 
87] , s e c E [Genetics, U8, 571-579, 1988] , s 
e c F [EMB0 Journal, 9, 3209-3216, 1990] , s e c 
Y [Nucleic Acids Research, 11, 2599-2616, 1983] 

ecA, Ete&XfYM&l-&WbK4>h7>Xvtr—is 

XV>£,> a&D&r^ s e cEie^OV^tttxi/ 
xUtToy 6*©3te-T- [Genetics, 118, 571-57 
9, 1988 #JK] , *5<fctf/^/U* -f^/^ ( Bacillu 
ssubtilis ) &&<Di&fc? [B*J»»fc*^B, 67(02) , 
pl37, 1993 #j&] ©WWifcftSftT^Sfc©*)* S 

[0 0 0 3] 

e>, 3!)*iiW*©h7^p^-va v-e>-7-y 
hyi/xvtr-isa >^->i- y — wta y ^aMM t x-t- 

UV^t 2^f» $ *XX V * $ r fl> b [Molecu 
lar Microbiology, 4, 305-314, 1990 ; FEBS Letters, 
273, 75-78, 1990 #RM > *BK:l*tt&»i:*5V*T 

[0 0 0 4] 



Sest Available Copy 



cE«g?-DNA*lWi*3r4U:rt#U *%W*k 
^1-Stc^ofc 0 *K LT#*WfcJ:*Ui* (l) =»y 

5-%3-Kt5lfifDNA, (2) BMfi-f-DNA 

astiASftfcia* k. &v (3) 

7*5 K4r«#1--5 3y*l!«rti. ^H^^H^ 0 ^ 
[0 00 5] IfiS^h^^P^a^^t!)- 
-CfcS s e c Eitfi^DN A SrStf DNABrtf (KTw 

E'Ste^DNAfc^tpDNAHf^ (ABrtf) ttU -h<B = 
y^^JWHx ^X.^V^^T!J • (Br 
evibacterium flavum ) M J - 2 3 3 (FERM BP-1497) 

[0 0 0 6] JUM&fctt, *f^l/lf/^fy!>A. 7 
7'<^M J - 2 3 3«£0!)«il**»e>*«telC i 0 ffefcfrD 
NA«r«Wi-5, &V^C\ »e*Lfcftfe#DNASriB^ 



C 1 1 8 (£gig&»> MlfAU OB**.-***-!- 

*ufc«, kdnamsw-t*. ytr 

s e cEJte^C^attWSE^DNAE^^o-^fc 

J - 2 3 3ftfe*«cA*f S#AAWf>t-«:*S8U, *» 
1-5Ctis-C#5. i<0J:5fcL-C»e>Jx6A»rfrO- 
oi:LX, iia^Ubf/^xy £A • 77^AMJ -2 
3 3**<Oftfe*DNA*»JPl»*E_c_o R I \Z.£.<0%± 

»<Hur»e>ix5*:#S«lio. 6kb»DNAWfW5* 

IfbHSo :^^0.6kbOsecEl^D 
NAfr^tffDNA»>f**«Wffi*»t«0llrLfci:#O 

[0 0 0 7] 
[£l] 









flJBrKJV*)*** (kb) 


Ns P (7 524) V 


1 


0.15, 0.45 


N a e I 


1 


0.25,- 0.35 


p v u n 


1 


0.5 5. 0.05 



[0 0 0 8] fc*3, *W»l»C*i^-Ctt, DNABr>fX 

fcitositf 5%#y T;? y;vT5 K£>««*ttfc« 

phage) <ODNA€rjWB»* H i n dlllxmm^X^b 
*v6»^«E*^DNAWfr*W*Kfflt^i:W-«>T 

^vji y t r • =i y <oyr^ •^y$* \ i 477-^ 

(0xl74phage) ^DNAfriBWK H a e IH-CWIff 
Lr#biLS»^*ttto©DNA*rfr*:»W^ffl^fc4 

ra— aKy y^T5 K^r*»LTWb*i5«siMfc 

*ft«XlJOI»DNAKtf;Xtt:/?;*S K©# 
DNAWf>t©^:#*«:*fflbfc. ^9*5 K©;*:*Stt 



J8U *#*lkb**0*^oV^W:5%aKyr^ 

[0009] — ±jr?\s *a • 

MJ-2 3 3ftfe»DNA€rWBB* E c o R I T?ffl*r 
LT^feft£;*:££fa0. 6 k b(ODNAef>i-(-oV>T 

ri, *«>»lB^*^^s Kpuc 1 1 84fcttpu 

C 11 9 (SfligttSI) fcffl^fc^**^**^** 
KItSfcfe (dideoxy chain termination^ ; Sanger, F. 

Proc. Natl. Acad. Sci. USA, 74, 5463, 1977 # 
KB) KJ;?>SH£Lfc. tt***rfflv^r**bfe±EDN 
A^ollE^ij^i:#St5t-7 , y y — r-r 

U-A&Jtfcs e c EJie^DNAOaLaE^fefceU 

»3te^DNAr4«Eew*©Byj#*ifc 

JSWOAlfttli, 55j»^=y*l!ll»!fcft#DNA^€> 
$MB3*tfcDNA0!?Jfr*e>i\ fflflWlI^MtSDNA^ 



Best Available 



M^y^vyttBS/^f Al -^7^ (Sy 
stenrl Plus) ^Pt^UDNAT^tU 

AM J -2 3 3£D^frDNA^lb^c?iXs /^O^S 

n Att. s e c Eae^sw^iittftSHtttJ-a* 5 - 
v {zmm&mj< s *vc to -c t> «t < . nmm 

e> oil a*# <o v *i t> W o&fc^- DNAi;^$ 

[ o o l o 1 ^OAUfK-fi, miM^s*. y t r • 

< 4r1>dtp^7^$ K^^^-i:iAL, 
ffiKsec E*e^MJRStt*JHm^fcSfci&fc 

2 ot:"Ctt*»5F»r<6*3iv* yfcr-=iypsi63 

#c [EMBO Journal, 10 (No7) , 1749-1757, 1991] %B 

lib. s e c E*^<o*E?*ri(fc$li:»3tt*E^-e 
fctiliv^iS^o*— ^■-■efcotb J:u\ 
[00 11] ^Ig^OA^^Ai-^wt^pI^Tfe 

3-210184-§^«(cett«>^7^ 5 Kp C RY 3 0 ; #§8 
¥2-276575-^«KlS&*«>:^7* 5 K p C R Y 2 K p 
CRY2KE, pCRY2KX, pCRY31, pCR 
Y3KE^i«tU5pCRY3KX ; »H¥l-191686-g^fR 
K8B*©:/7*$ Kp CRY2:fc3j;tf pCRY3 ; «rffl 
B858-67679*4**K:tB«0> p AM 3 3 0 ; 1MBB858-778 
95-9^*(C| , ett^) p HM 1 5 1 9 ; #B8B858-192900# 
^*ftKllB«<0p A J 6 5 5. p A J 6 1 lioWp A J 
1 8 4 4; ^PBBS57-134500^ir|E«Op CGI; %fM 
B858-35197-*HMMc!Mft0> p CG 2 ; 4$fflBg57- 183799 
*^*CSe«<OpCG4i3j:t/pCG 1 1^4r^»f5r 

fis^n^^-iitfi, ^y^s&iSrt-e:/ 

^^-ja«Wc#4U<, KpCRY3 
0, pCRY21, p C R Y 2KE, p CRY 2KE, 



pCRY2KX, pCRY3K p C R Y 3 KE*5 XXf 
pCRY3KX«f2)5$figtcffiffl$H^o 
[0 0 12] ±12^7 K-<^*— pCRY3 0«rW 

^^f-^-— ^ ( Brevibacterium stationis ) IF012144 

(FERMBP-2515) foh~f7* $ Kp B Y 5 0 3 0IWH¥l 
-95785^*#JH) DNA£fat±J-f 5o ttfflSix 
feDNAO-»»Wlg»* X h o I Xqm\.X-/y*% 

boDNABr* («at«te««) €r9iomu m 

fflDNAO»*SrjBl»B*Ec_o R I feJ:tf Kpn I "C 

«J»)ttrt% ZLX, ^*lP)^^7^^KpHSG 
2 9 8 ^) Eco R I - Kp n I 

^^- p cry30 *MM-6 r fc ^s-et 5o 

[0 0 13] #36W©AKfrfc±efc«^Lfc:/?*5 

^ — DNA&«anUfcft, DNAUjtf— "g»3lJCj:9W 
#fci!ISS*h,tf J:i/\ *#W<0A«fr«r:/7*S Kp 
CRY3 Ot^A-t* Sirii, *f^?X*KpCRY3 
O^J^ Ec o R 1 ICj:9«!f31t-Cl*WtfBB«S 
j£^_£jc*BB-s_e_c_E jtfe^D N A .ar**r-D.N.A»ffr 
(AKfr) SrDN A y^f— tfT»*S$*h,tfJ;v\, CO 
£51- LtM$tl/c7'7^^ KpCRY3 0Kl#«W 
<D±Z$mo. 6 k bOAtffr&WALfcimx.:/?:* 
5 Kfc* pCRY30-secEi^lfc, zfy*$ 
KpCRY3 0-sec EOf^J**«fe©»iNWCOV^r 

[0 0 14] ^Ig^iri^T'y^ 5 K-«Wr(E*L»5 

ry^A-77/UMJ-2 3 3 (FERM BP-1497) , -f 
Is\?s<?tV !>A • 77^MJ - 233-AB-41 
(FERM BP-1498) . :/UKV<^y $ J* • 77/^MJ 
-2 3 3-ABD-2 1 (FERM BP- 1499) , *3«t^U 

er/^^^y • 77/<^mj-2 3 3-abt - i 1 

(FERM BP-1500) If 7>S^tf 6 jx5<» ±fSO FERM 

BP-1498~1500 ^tt^T FERM BP-1497 LX^i 
0, FERM BP-1498 «c(lD L - a -X 5 y SSlgflSte^iSl 
*ttfcf**4ttfc^^/-/v*fttt* (^B359-28398 
^«JB 3-4 *#^) , FERM BP-1499 MtliD - o « 
T % S mfcrT X KffittaEJM* (^§SBS61-17799 

3-»43t«*Bl) , ^Jctt/ FERM BP-1500 ^(iL-a-T 
5/Bih9^7 5t- (#818362-5 



Best Available Cppy 



^fU !)A • 7^-7^^ ( Brev i bac ter iumamroon i 
agcnes) ATCC687K m ATCC13745, m ATCC13746 ; 

U !> A • "7^ y A ( Brevibacterium divar 
icatum) ATCC14020 ; ^UtT/^^-r ^A'7^h7r 
—}Z/$Jx ( Brevibacterium lactofenpentum ) ATCC138 
69 ; =i y %/<#y- V # A • 9^9 ^ # A ( Corynebacter 
ium glutamicum ) ATCC31831 *«rS^«Sfe*t LTJflV* 

[0 0 15] #*5. LT^l^tT/^^y £A * 7 

7^MJ-Z 3 3 JBi^*»&\ SK«*3ft 5 
»*r-|" 5^7 * ^ FpBY5 0 2 (^^BS63-36787#<& 

5 0 2Sr»*i-5ii:35sa*U\ ^U*pBY5 

&&){m3;'fZ>Z tt>*imVh% [Bact. Rev. 36 p. 361 
-405 (1972) #J»] 0 ±IS^y^^ KpBY50 2U 

te^Wt/^f y ?A * 77/^AMJ-2 3 3 0^f 

cor 9 y ^tu^K f*^7^£ A:/n ^ K#*r 

**r+s«jftt- 1 m i a ott i o*(*<o**t?»fi*« 

W2 4«pfB»frt-5. LT*3»«^»* 
U »3 5 , C-C#&2 B#*i-6o »fcftfc=io=-!a»e> 

Yso 2*5i»**ixxv^i*«ra«-ra s cco-iiw^ 

fflcJ:!J. 7*7^; KpBY50 2«i^ix^nr 

y »7A • 77^AMJ-2 3 3 ft 

[0016] ±ia^{c<to#bHsyu^^^y ^ 

A . 77/UMJ - 2 3 3fc*®8;£#rl27'v*S KIC 

j:9«5fte*"*-5**t urtt, x^xyt7^y* 

Jlt^/H^T • *n ( Erwinia carotovora ) (C 

O^T*D&ftTV**J:5fc [Calvin, N.IL fc^tf Hanaw 
alt.P.C, Journal of Bacteriology. 170, 2796(198 
8);lto,K. ,Nishida,T. & it/ Tzaki. K. , Agricultur 
al and BiologicalChemistry, 52, 293(1988) „ 
DNAa*«fc^^»«ra«+S*tt [Satoh.Y. b, 
Journal of Industrial Microbiology, 5, 159 (1990) 

LT^bft* s e c E»fi^«ft*ttlB«r*+5 = 5* 
SMS* TV £A • 7 7/^MJ -2 

itu, ^x.(irv^e^r, Wt^^a, aft 



fc, iims^LT, fifljx^y v»-***y yy 

&-*3fc#y^ *B^*5/*A*«r*!v^;:£*s 
-C^So roffiicts -^h>\ ft***, 

tC, ^20-4 0t, #*L<ttl*l2 5*0-3 5X:<DWl 

&mmx*'<70 o mm*. **opHit5-io, #*l 

*M*&i^^*s(t SMf^lIUtt, u < tt l 
— 5fi*%s 3EtC#*L<tt2~3a:*%-C*>*. * 
fc* »*»Wttii«l-7 BBT»*5*s, ff*L<tt2 
-50^ *t>#*L<tt3BRI"e*>5. *»<LT»b 
n5««»^ba^»«**cj: 0*fle«:ft*L, s e c 

[0 0 17] 

<*ft«l> 

^Utf/^^xy frA • 7^UMJ-2 3 3 s e 
c E&fc^PNAfr^trDNAErfr (ABrfr) <p?p- 

(A) ^l^tr^^xy £A • 77/<AMJ - 2 3 3 <0£ 
DNACO^tb 

^Hf/^f'J !>A • 77^UM J - 2 3 3 (FERM BP- 

1497) *d«»*T** A ** 2 
g, (NH 4 ) 2 S0 4 7 g. K 2 HP0 4 0.5 g, KH 2 
P0 4 0.5g H MgS0 4 0.5g, FeS0 4 - 7H 2 
O 6mg, MnS0 4 - 4 — 6H 2 0 6mg, ^S^^r 
7s 2.5g, Tj-y^/K 5g, 200/ig, 
m&t^T*> 200|ig, ^3-^ 2 0g$r^©7K 

i £1-*] i i ^TMKiimiin^tw 

A^ 1 0 mg/m I ©ME-?**-*- *»» [*a^ :10m 
MNaCU 20mM h V p H 8 . 0 ) , 1 

mM EDTA ■ 2Na] 1 5 m 1 \CMM Vlt 0 St®® 
^Pft-fK^lOO Mg/ml <OSd&m&XW* 
IB rttSr3 TttlW^^-Mfco ft 
Id, Kf* h y 0 A frfttt* Aft* 0 . 5 % <t * 
5<t5l-^U, 5 0t-C6f$ffl>rv*^-hLT$g 

-t^aSri o-i 2t;"e2 05>ra, 5, oo ox 

H3Wc»Bft-f h y »>AS:-t03ai*^O. 3Mt*5 i5 
/t 0 7K®ib^^/-/vSco^#^El-aDNA«r^7^ 



^st Available WV 



L£ 0 »P>*tfcDNAtt, Sft m&: 1 OmM by 
*ig®f£ (pH7. 5K lmM EDTA • 2Na] 5 

{0 0 18] (B) J»*;t:/7*S KpUCl 1 8 - s 
e c E <Dtm 

±IS (A) TOfcyHT/^f!) ^ 77/<AMJ 
-2 3 3c9£DNA^9 0ju lSriMEc_oRI 
5 0 units t 3 7t:Tl«?IBIK«5**r^5WlfL 

ci i 8 <£j@it*fcsi) ^^tfc Q rco*g£ffcjc, * 

ft«xtf>»*«*tf 5 OmM hy^TO (pH7. 
6), 10mMi?ft^l/^ 1 mM ATP, 

1 OmM MgC 1 2 , $$£UtT 4DNAJ) — If 1 uni 
t t4SJ:5(c#*»«rtS3taU 4t:-C l 
■frTDNAWrfri^^-Srtt^S^fc. 
*5 KS«*flJl*T* WC* W*? J*fc (Journal of M 
olecularBiology, 53, 159, 1970 &&) \Z& = 
l)t7-=yjMl09t (SfifittW »|« 

1 0 g, -f-* h^** h7^h 5g, NaCl 5g 

[0019] r <D*m±\Z8i1f Lfc*«r*«fcK: «fc 9 
«*U KDNASrttfflLfc. 

**vCTu*J3fe"f S s e c Eitfi-T-lcftii/jjfWgJSryn- 

^>>3i y t r • 3 y & Jitf^/u* - 
^^vl^K**-*-* sec Efce^&fftfeSixST 



K-^^-^^r^X (Applied Bi 
osystems) ttK3 9 4 DN A/RNA v-^ir iMlf-tC 

Glu Val Arg Lys Val He Trp Pro Thr 

GAR GTI CGI AAR GTI ATY TGG CCI AC 
(SEJUfk RttA*fc*4G, YttC*fcf*T*r*U - 
;iTAteTx~>\ Glii/T-V, Ctt^hS^ Til 
^ >\ Ittf^'W/v'^t. ) C26mer 

L<*<*s;Li:&[ai«Lfc.- 

[0020] T4#y U*TY*1-— If (£3B«4fc 

^5'5l£«y V»iSr[y- M P]" ATPia07^t 
7>f y F-7 , 7 y <^Lfc [Analytical Biochemistry, ^ 
58, 307-315, 1986] 0 IMF ^ y ^if—> a V 
{2, [Molecular Cloning, Cold Spring HarborLab 

oratory Press(1989)] K«^**Lfc. 7 

KpUC 1 1 8©*t4 3. 2 k b^DNABrfrfcj&O*. 

*\ 7c#£too. 6 k \>v>W<mK*ti'tZzb&mib 
hotz 0 r<ODNA»^O#JKiP*^||fjS*HS:0ilc: 

[00 2 1] 
[^2] 



*2?* 79X?FpUC118-secK 









BamHl 


1 


3.8 


icoR I 


2 


3.2, 0.6 


Pvu t T 


3 


0.2, 0.8, 2.8 



[0022] ±CMn»*«)0»fW>t-lcJ:94«tt#(te> 
*LS:/5*S K*, pUC 1 1 8- s e cEt^L 

<**«2> 

3 e c E«fc^fc^tfDNAffr>t (Afgf>f) COjfcglBffJ 
Hifefcl 1 (B) m-cnbtlit s e c E3tfi J PDNA«rS' 



ti>7<££#)0. 6 k b<DDNA«mcoVvt; *<OifiS 
E^7^5 KpUCl 18*ytlipUCl 19 
SSttSl) &m^tz&?**i/x?ts*i-}!#mm (di 

deoxy chaintermination $fe) (Sanger, F. <b, Proc. Na 
t. Acad. Sci. USA, 74, 5463, 1977) ^2*C 

[0 0 2 3] <*IM|3> 
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pUC118-secE^7^^ V<D^y^V b7'^ 

y s e c Ettiaaa«nthg)iA 

HJfetfJl (B) «t#f>ixfcpUC118^5ecE^ 
K4rffl^T, s->=* y bT^y^sec E<£i£ 
«SttSEJM»"C*)SPS 1 6 3 (secEcslS) 
[EMBO Journal, 10(No7) . 1749-1757, 1991] *«Mfc* 
(Journal of Molecular Biology, 53, 159, 

1970) it* u rMr^y^so 

—xh=*-*xhy9 h 5g> Naci sgfc'itf*^ 

1 6 g $r&@*tC&ft?L-C 1 1 t-J-S] KfcftU 2 

<£>^£PS 1 6 3«5K»Atfc»&(ctt2 0t3T?JMIL 

U SW*(CpUC 1 1 8- s e c E^7*S KSrWAL 
DN A 1 n gSfc9 1 O 4 «£t±0>»ME 
€>*ifc. wO^, tt:/?* S s e c E 

[0 0 2 4] <HJfc#l4> 

p c R Y 3 o of^ja 

(A) /^5KpBY50 3O«|! 
^7^;KpBY50 3tt, 7\s¥s<?tV *A • 

IF012144 (FERM BP-2S15)- *»e>»(i*ilfc» 
1 0>^F^7^^ Kt?*>»K «H¥l- 
95785-S-4**Ke*©#aslCttV ^PSI Lfc. ^ U * 
f!)»A^ m ^ 1F 012H 4 ^Jfc£g!*JfcA» 
ttD&l£:ft* 2g, (NH 4 ) 2 S0 4 7 g, K 2 HPO 
4 0. 5 g, KH 2 P0 4 0.5g, MgS0 4 0. 5 g, 
F e S0 4 • 7H z O 6 m g , Mn S0 4 • 4^6H z O 

6 m g . mm*** 2 . 5 g , #if y m s g . tr* 

200i/g, ift&^TS ^ 2 0 0 ag, ^/u=3- 
* 2 0g«r*f?*Jcj8»uri 1 fc-fS] l 

Lfcfft* ***«t*Lfc B 
y ^-ASr 1 Omg/m 1 ©MTCSfrr* 
i&Wffc [j(flj£ : 2 5mM h U * (t Ka#i/>f/V) 
T^/>*>, lOmMEDTA, 5 0 mM 
*] 2 0m 1 KBMLT* 3 7lC-ClWNffl£l63*rt:. 
C©R«MfcTA'#!J-SDS«t HW:0.2N Na 
OH, 1% (W/V) SDS] 4 0ml SrWll U 

««jcim»* y [sm y e o 

ml, SSI 1.5ml, j&@*2 8.5ml G>«£«] 
3 0mlMU ^RSRlL-C^feSk^+tCl 5 5>BB 

[0 0 2 5] #?>ixfc*aiW^*«:a^1fffC»U, 4t 

■ciom i5,ooox g oS^»«i:«u ±« 



Rk l 5, 000 xgoa-L^IBIcflttX, *©*SS: 
EifcLfco »6nfc*JiK:2«*(03i^/-^«:fll^ 
-2 0t:-Cl«pBMWtUfc«, 4t-C10m 15, 
0 0 0 Xg(DS^»im, tt»4rlHliRLfc, 
fctt»«*Ett««, TEtmm DBA: 1 OmM h 
■J*. lmMEDTA;ffl»:TpH*8.0t:«I] 

*: 5»i«WTE8««l 0 0ml lC*(kt^!jrA 1 
7 0gMU] 1 5m 1 fcJztfl 0 mg/ml «&<D 
if^A^n-^-f KSftlml MBftJU 

3 9 2 g/ml tCSSlEbfco 2t:-C4 

2 mm, 1 1 6 , o o o x g tfc. 

[0 0 2 6] ^7*^ KpBY5 0 3tt*^M*flaJ»«Cj: 

:/?*SKpBY503 tr*tf#iS«*r»fc. *V*-cr 

K«*tti»*U *«)«l:TEM 

7> KpBY5 0 3 **tf iWf 3 0m 

M fc* * 5 Id 3 M BUM- F y * AJg««r«6*D Ufc 

2«*©3:^y-/w€:W!inu - 2 OtT? 1BMB» 
gLfc, B««:15 ( OOOXg-C3S^«LtDNA 

rftSrEHKLT:/?** KpBYSO 3 
5 0 v g £r#fco 

[0 0 2 7] (B) ^?K^^-pCRY3 0O 

... 

y7^^KpHSG2 9 8 (^jgiittSi) 0.5/1 g <b 
MR««iSa_l_I 5 units £3 7^*0 1 #IBSJ«** 
T\ 7?*^ F*DNA«rS£#*Lfc. *fc. MIS 

(A) ^iSSLfc^v^^ KpBY5 0 3 2m gt 
I Mho 1 1 unit *3 7 < C"C3 0#MKtf£ 
W7^n f DNAS:«U^Lt ^#C0^7^^ 

»«+<ort»*s**»* t l-c^^ s o mM h y ^® 

•tt (pH7.6), 10mMMgCl 2 , lOmMS? 
ft^W 1 mM ATPfc«tOT4DNA!J 

1 unit i:45J:5t*rt»4rSilfI:U 1 6<fc 

sytr*3!) JMi o 9^efv h-t/v (SSaStfc 
» MHNBiftLfc. *«B«»#«r, «-^ft^«S"C 

3 0 /ig/ml 100 /ig/ml ©IP 

K), I00ug/ml WX-ga 1 (5-^-4- 
?aa-3 — Opyjis-p-D-jf?* h^9/> 
K) £^tf L^ife DjflA : h y ^ h y lOg, SMfcr. 
^ 5g, NaCl 5 girjKBAIcjSMbTi 1 fc"T 
6, pH7.2] Sr«U^T3 7t:-e2 4l*IB**Ufc. 
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K$rT/V^ y-SDSffi [T. Maniatis, E. F. Fritsch, 
J.Sambrook, Molecular cloning (1982), 90-91 #J»B] 

&±<k>¥mic£v % yyx* k p hs 

G 2 9 8 <D S a I I BfMMfclC:/^ * ^ KpBY503 

^;KpHSG2 98-or i ti±'&bth1z 0 mm<Djjfe 
tffi^T. iffiiH (A) aB-CWMlfc^** KpBY5 
0 3 *rWRW*K£_n I &TJ CE co R I -C«JI LT#P> 
:M£±t$Jft2. 1 k bODNA^fK*^±|B^7^^ K 
pHSG298-or i <O K p n I &U* E c o R I 

[00 2 8] <|MS«5> 

KpCRY30-se c E <P8M»oJ:'tX= U * 

**wi (c) «tfte>nfc^7^sKpucii8- 

s e c E 5 m g £ftJi%H^ E c o R I 5 units t 3 

5>Wcltlfc«3 -(B) Wlb^7^; KpCRY 
3 0 1 p. g frMMMft E c o R I 1 unit t 3 

fc c r<B«£«fc:. *ti-?*t«)ft»Ji*d$5 0mM h 
y^KWK (pH7..6), lOmMm^^H 
/K ImM AT 1 OmMMgC 1 2 , T4DNAU 
t? l unit £**J:5fc*/*£S:*fc!j|iU l 2tre 

x?/x y 1 7 • a y JM 1 0 9tt^RClftL % r*i«r 
*^-fWSr5 0 Mg/ml [Kjft: h » :/ 

h V lOg, — * bai^>9^ b 5 g, Na C 1 



[0029] r<o#*±jc^*Lr#fc«t»jfe«ci;*) 
SWWMU #SI»J:!>:/7*$ KDNASrttfflLfc. 

;Ha8tft*ffl^ti^.i::6, 7^7^^ KpCRY 
3 0^***8. 6 k b©DNAWtfK»X.. 7C^£0. 
6k b©l#ADNAKfr#»fc&ftfc. ±E«Ofcl<«J( 
$nf:7*7^;KDNA»T, =y*fa«i**r»« 

<^Tofc 0 ^Hf^f y jrA • 77^AM J - 2 3 3 
(FERM BP-1497) (Ozfy'x 5 KpBYSO 2&***£l|fl 
!2A»ifl 10 0ml +-C»**I«(8«IJI!*-C#*L, 
rtltC-<-V!; VG$rfe||«^-Cl unit/ml kk&X 
picj&toLT, 2 Lfc. ttftfe&a 

Stt [M:2 7 2mMv'a^n^ 7mM KH 
2 P0 4 , ImMMgC l 2 ; pH7.4] 2 0mliCTi5fe 

0. 7 5ml SrttB¥l«KJ:0»fc:7?*5 KDNAS 
*5 0|i 1 tft^U **lC2 0»BB»«L/t«, 
V^/uf— (a^*? KtfcW ©^/WX*#Sr2 5 0 0 

3mU:»U 3 0tl:tl«Lt # 

1 5 Mg/mi co^^-v^v^^^r-r 

StWBA*^#Jfc(C*BU 3Ott?2-3 0H*lH 
.fc..«HBK*«.3 (A) «{ciB«<o*jSfeSrM^r, ffl* 

[0 0 3 0] 
[£3] 



S3* 7^^SKpCRY30-secE 



[00 3 1] ±E*JH»*o«l»K>i-fcj: o»»#rj6 
*IS^9^5KS:. P CRY30-s e cEfc*4L 
fc 0 /.CiS, 7^7*5 KpCRY30-secEte£Bfl£ 
g^^tlfcyuf/^f y 9 A • 7 7^AMJ 2 3 3 
-s e cEtt, ^«j|o<|frtff 1TI 1#3^<DI2S 
tt«R±*X*X*ft«W*iJffc, ¥j^5^3£9Btt 





SttSttft 




Sph I 


3 


5.5. 2.1. 1.7 


EcoRI 


2 


8.7, 0.6 


Ps t I 


2 


7.6, 1.7 


BamH J 


1 


9 .3 


Kpn I 


1 


9.3 



"CSf»* : FERM P-1351 7 kl>T#&£tl 

[0 0 3 2] 

£J'J#^: 1 
G$)J«)€$ : 150 
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EW<01! : : MJ233 

E^J^)S^ : Genomic DNA #»£r^tSE-^ : peptide 

mm : i-i5o 

Bffl 

GTG GGA GAA GTC CGT AAG GTT ATT TGG OCT ACT GCG CGC CAG ATG GTC ACG TACV 
al Gly Glu Val Arg Lys Val lie Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 
1 5 10 15 

ACC CTT GTG GTT TTG GGA TTT TTG ATT GTT TTG ACC GCT TTG GTG TCT GGT GTGT 
hr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

GAT TTC CTA GCT GGT CTT GGA GTT GAG AAG ATT CTG ACT CCG TAG 
Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 



40 45 

im 1 ] **0J'<?»bftfc s e c ElfrfDN A&^tf 
DNAHffr©«IR**icJ:5«IKj«»ia-C»>5. 
102] *%WVmbti1ts e c Eae^DNASrd 



50 

***«0. 6 k b^DNAWr>i-Oia»E^JSr*3e 
[H3] *%WV&btltl77X^ KpCRY30-s 



[mil 



im2) 



[03] 



- lOObp 




sphz FSCJ 
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